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Description 

[OVERLAY MARK AND METHOD OF 
FABRICATING THE SAME] 

Cross Reference to Related Applications 

[0001] This application claims the priority benefit of Taiwan ap- 
plication serial no. 92127630, filed October 6, 2003. 
Background of Invention 

[0002] Field of the Invention 

[0003] The invention relates to an overlay mark and a method of 
fabricating the same, capable of solving the problem of 
alignment measurement caused by low step height of the 
outer mark. 

[0004] Description of the Related Art 

[0005] | n addition to the control of critical dimension (CD), fac- 
tors for a successful photolithography process on a wafer 
include alignment accuracy (AA). Therefore, the measure- 
ment of accuracy, that is, the measurement of overlay er- 
ror is crucial to the semiconductor fabrication process. An 



overlay mark is used as a tool for measuring overlay error 
and to determine whether the photoresist pattern is pre- 
cisely aligned with the previous wafer layer on a wafer af- 
ter a photolithography process. 

[0006] Conventionally, the overlay marks are located on the cor- 
ners of the edge of each chip to measure whether the 
photoresist pattern is aligned with the previous wafer 
layer in the fabrication process. 

[0007] Figures 1A to 1C are cross sectional views illustrating a 
method of fabricating a metal interconnect having a via 
(via 0) and an overlay mark. Referring to Figure 1, a sub- 
strate 100 is provided, wherein the substrate 100 includes 
a chip region 102 and an overlay mark region 104. The 
dielectric layer 106a is formed on the substrate 100, and 
then the dielectric layer 106a is patterned to form a con- 
tact hole 108 in the dielectric layer 106a on the chip re- 
gion 102. The subsequent process is another contact for- 
mation step, rather than a wire line forming step, so that 
no overlay mark is formed in the dielectric Iayerl06a on 
the overlay mark region 104. 

[0008] As shown in Figure 1A, the contact hole 108 is filled with 
tungsten 107a, and then a dielectric layer 110a is formed 
on the dielectric layer 106a. Thereafter, the dielectric layer 



110a is patterned to form a via hole (via 0) in the dielec- 
tric layer 110a on the chip region 102 and a trench 114 in 
the dielectric layer 110a on the overlay mark region 104 
simultaneously, wherein the trench 114 serves as a outer 
mark. Subsequently, a tungsten layer 116 is formed on 
the dielectric layer 110a to fill into the via hole and trench 
114. 

[0009] Referring to Figure IB, a chemical mechanical polishing 
process is performed on the tungsten layer 116 (in FIG. 
1A) until the dielectric layer 110a is exposed to form a via 
(via 0) 112 on the chip region 102 and leave tungsten 
layer 116a in the trench 114 on the overlay mark region 
104. 

[0010] Referring to Figure 1C, a metal layer 118 is formed on the 
substrate 100 for forming wire lines. A patterned pho- 
toresist layer 120 is formed on the metal layer 118. The 
portion of the patterned photoresist layer 120 on the chip 
region 102 serves as a mask for defining wire lines, and 
the other portion of the patterned photoresist layer 120a 
on the overlay mark region 104 serves as inner mark. 

[0011] | n general, the dielectric layer 110a used for forming via 
hole (via 0) is thinner than the dielectric layer 106a, so 
that the trench 114 is mostly filled with the metal layer 



116a after performing the chemical mechanic polishing 

process. Therefore, when the overlay mark is used to 

measure the alignment accuracy, the peak signal t of the 

outer mark can not be read because of low step height on 

the outer mark. Consequently, the overlay error can not 

be calculated. 
Summary of Invention 

[0012] The invention provides an overlay mark and a method of 
fabricating the same to solve the problem of alignment 
measurement caused by low step height of the outer 
mark. 

[0013] The invention provides a method of fabricating an overlay 
mark. A first material layer is formed on a substrate, and 
then a first trench serving as a trench type outer mark is 
formed in the first material layer. Thereafter, a first depo- 
sition layer is formed on the first material layer, wherein 
the first trench is partially or incompletely filled with the 
first deposition layer. Subsequently, a first chemical me- 
chanical polishing process is performed on the first depo- 
sition layer until the first material layer is exposed leaving 
the remaining first deposition layer in the first trench. A 
second material layer is formed to cover the first material 
layer and the first deposition layer. A portion of the sec- 



ond material layer on the trench type outer mark is re- 
moved to form a second trench, wherein the second 
trench exposes at least a portion of the first deposition 
layer in the first trench. A second deposition layer is 
formed on the substrate, and then a second chemical me- 
chanical polishing process is performed on the second 
deposition layer until the first material layer is exposed 
leaving the remaining portion of the second deposition 
layer in the second trench. A third deposition layer is 
formed on the second material layer and the second de- 
position layer. The first trench is partially or incompletely 
filled with the first deposition layer, so that a step height 
is formed on the third deposition between the edge of the 
first trench and the center of the first trench. A raised fea- 
ture serving as an inner mark is formed on the third de- 
position layer. 

[0014] Th e invention further provides a method of fabricating an 
overlay mark. A first material layer is formed on a sub- 
strate, and the first material layer is patterned to form a 
first raised feature serving as a portion of a raised type 
outer mark on the substrate. Subsequently, a first deposi- 
tion layer is formed to cover the substrate and the first 
raised feature, and then a first chemical mechanical pol- 



ishing process is performed on the first deposition layer 
until the top surface of the first raised feature is exposed. 
Thereafter, a second material layer is formed to cover the 
first deposition layer and the first raised feature, wherein 
a thickness of the second material layer is smaller than 
that of the first material layer. The second material layer is 
patterned to form a second raised feature serving as the 
other portion of the raised type outer mark on the first 
raised feature. Afterwards, a second deposition layer is 
formed to cover the first deposition layer, the second 
raised feature and the first deposition layer. The second 
deposition layer is thinner than the second feature. Sub- 
sequently, a second chemical mechanical polishing pro- 
cess is performed on the second deposition layer until the 
top surface of the second raised feature is exposed. 
Thereafter, a third deposition layer is formed on the sec- 
ond material layer. A step height is formed on the third 
deposition layer between the edge of the second raised 
feature and the center of the second raised feature. Sub- 
sequently, the third raised feature serving as an inner 
mark layer is formed on the third deposition layer. 
[0015] The invention further provides an overlay mark. The over- 
lay mark comprises a first material, a first deposition 



layer, a second material layer, a second deposition layer, a 
third deposition layer and a raised feature. The first mate- 
rial layer having a first trench therein serves as a portion 
of a trench type outer mark. The first trench is partially or 
incompletely filled with the first deposition layer. The sec- 
ond material layer having a second trench therein serving 
as the other portion of the trench type outer mark, 
wherein a thickness of the second material layer is smaller 
than that of the first material layer and the second trench 
exposes at least a portion of the first deposition layer in 
the first trench. The second trench is partially or incom- 
pletely filled with the second deposition layer. The third 
deposition layer covers the second material and the sec- 
ond deposition layer. A step height is formed between the 
third deposition layer on the edge of the first trench and 
the third deposition layer on the center of the first trench, 
because the first trench and the second trench are par- 
tially or incompletely filled with the first deposition layer 
and the second deposition, respectively. The raised fea- 
ture made of a patterned photoresist layer located on the 
third deposition layer to serves as an inner mark. 
[0016] The invention further provides an overlay mark. The over- 
lay mark comprises a first raised feature, a first deposition 



layer, a second raised feature, a second deposition layer, a 
third deposition layer and a third raised feature. The first 
raised feature serving as a portion of a raised type outer 
mark is on a substrate. The first deposition layer covers a 
side wall of the first raised feature and the substrate. The 
top surface of the first deposition layer on the substrate is 
lower than that of the first raised feature. The second 
raised feature serving as the other portion of the raised 
type outer mark covers the first raised feature, wherein a 
thickness of the second raised feature is smaller than that 
of the first raised feature. The second deposition layer 
covers a side wall of the first feature and the first deposi- 
tion layer. The third deposition layer covers the second 
raised feature and the second deposition layer. A step 
height is formed on the third deposition layer between the 
edge of the second raised feature and the center of the 
second raised feature. The third raised feature made of a 
patterned photoresist layer is on the third deposition layer 
and serves as an inner mark. 

[° 017 ] Since the outer mark has enough step height, the peak 

signal of the outer mark can be read. Therefore, the over- 
lay error can be calculated. 

[0018] it is to be understood that both the foregoing general de- 



scription and the following detailed description are exem- 
plary, and are intended to provide further explanation of 

the invention as claimed. 
Brief Description of Drawings 

[0019] The accompanying drawings are included to provide a 

further understanding of the invention, and are incorpo- 
rated in and constitute a part of this specification. The 
drawings illustrate embodiments of the invention and, to- 
gether with the description, serve to explain the principles 
of the invention. 

[0020] Figures 1A to 1C are cross sectional views illustrating a 
method of fabricating a metal interconnect having a via 
(via 0) and an overlay mark according to the prior art. 

[0021] Figures 2A to 2J are cross sectional views illustrating a 
method of fabricating an overlay mark in a metal inter- 
connect according to the first embodiment of this inven- 
tion. 

[0022] Figures 3A to 3D are cross sectional views illustrating a 
method of fabricating an overlay mark in a metal inter- 
connect according to the second example of the first em- 
bodiment of this invention. 

[0023] Figures 4A to 41 are cross sectional views illustrating a 
method of fabricating an overlay mark in a metal inter- 



connect according to the second embodiment of this in- 
vention. 

[0024] Figures 5A to 5D are cross sectional views illustrating a 
method of fabricating an overlay mark in a metal inter- 
connect according to the second example of the second 

embodiment of this invention. 
Detailed Description 

[0025] | n the overlay mark of this invention and the method of 
fabricating the same, the step height of the outer mark is 
increased, so that the peak signal of the outer mark can 
be read. Therefore, the overlay error can be calculated. 
The following detail description relating to the method of 
fabricating an overlay mark in a metal interconnect pro- 
cess are exemplary and explanatory only and are not re- 
strictive of the invention. Other embodiments of this in- 
vention will appear to those skilled in the art from consid- 
eration of the specification and practice of the invention 
disclosed herein. 

[0026] Figures 2A to 2J are cross sectional views illustrating a 
method of fabricating an overlay mark in a metal inter- 
connect according to the first embodiment of this inven- 
tion, which only show the overlay mark region in the wafer 
similar to the overlay mark region 104 in Figures 1A to 



1C. 

[0027] Referring to Figure 2A, in the metal interconnect process, 
a dielectric layer 106 is first formed on the substrate 100. 
Referring to Figure 2B, a photolithographic process and an 
etching process forpatterning the dielectric layer 106 are 
conducted to form a patterned dielectric layer 106a. The 
portion of patterned dielectric layer 106a on the chip re- 
gion of the substrate 100 has a contact hole therein (not 
shown), and the portion of the patterned dielectric layer 
106a on the overlay mark region 104 has a trench 200 
therein. The trench 200 serves as a portion of an outer 
mark. In an embodiment, the trench 200 consists of four 
trenches, and the four trenches enclose a rectangle, and 
the width of the trench 200 is larger than that of the con- 
tact hole on the chip region. 

[0028] Referring to Figure 2C, a metal layer 107 such as a tung- 
sten layer is formed on the patterned dielectriclayerl06a 
to fill in the contact hole and the trench 200. In general, 
the metal layer 107 is thinner than that of the dielectric 
layer 106a. Because the width of the trench 200 is larger 
than that of the contact hole, the trench 200 is partially or 
incompletely filled with the metal layer 107 when the con- 
tact hole is filled with the metal layer. In other words, a 



step height is formed on the metal layer 107 between the 
edge of the trench 200 and the center of the trench 200. 

[0029] Referring to Figure 2D, a chemical mechanical polishing 

process is performed on the metal layer 107 until the pat- 
terned dielectric layer 106a is exposed to form a contact 
plug (not shown) on the chip region and leave the remain- 
ing metal layer 107a in the trench 200. The metal layer 
107a left in the trench 200 retains the step height. 

[0030] Thereafter, referring to Figure 2E, another dielectric layer 
110 is formed on the patterned dielectric layer 106a, in 
which a via will be formed therein in the subsequently 
process. In general, the dielectric layer 110 is thinner than 
the dielectric layer 106a. The thickness of the dielectric 
layer 106a is, for example, about 8000 angstrom, and the 
thickness of the dielectric layer 110 is about 3000 
angstrom. 

[0031] Referring to Figure 2F, a photolithographic process and an 
etching process forpatterning the dielectric layer 110 are 
conducted to form a patterned dielectric layer 110a. The 
portion of patterned dielectric layer 110a on the chip re- 
gion of the substrate 100 has a via hole therein (not 
shown). The portion of the patterned dielectric layer 110a 
on the overlay mark region 104 has a trench 210 therein, 



wherein the trench 210 serves as the other portion of the 
outer mark. The width of the trench 2 10 is larger than 
that of the trench 200, and the trench 210 exposes the 
metal layer 107a in the trench 200 and a portion of the 
patterned dielectric layer 106a. The difference in distance 
202 between a side wall of the trench 2 10 and that of the 
trench 200 is no less than 150 nm. 
[0032] Subsequently, referring to Figure 2G, another metal layer 
116 such as a tungsten layer is formed to cover the di- 
electric layer 110a and fill in the via hole on the chip re- 
gion and fill in the trench 210 on the overlay mark region 
104. When the thickness of the second metal layer 116 is 
similar to that of the second dielectric layer 110, the 
trench 210 is partially or incompletely filled with the metal 
layer 116, because the trench 200 is partially or incom- 
pletely filled with the metal layer 107. In other words, the 
step height is maintained in the metal layer 116 between 
the edge of the trench 200 and the center of the trench 
200. 

[0033] Referring to Figure 2H, a chemical mechanical polishing 
process to the metal layer 116 is performed until the pat- 
terned dielectric layer 110a is exposed to form a via plug 
(not shown) on the chip region and leave the metal layer 



116a in the trench 210 on the overlay mark region 104. 
The metal layer 116a left in the trench 210 keeps the step 
height of the metal layer 107a when the thickness of the 
metal layer 116 is similar to that of the dielectric layer 
110a. 

[0034] Referring to Figure 21, a metal layer 118 used for forming 
wire lines connected to the via plug on the chip region is 
formed on the dielectric layer 110a. Referring to Figure 2J, 
a patterned photoresist layer 120 is formed on the metal 
layer 118. The portion of the patterned photoresist layer 
120 on the chip region serves as a mask for defining wire 
lines, and the portion 120a of the patterned photoresist 
layer on the overlay mark region 104 serves as an inner 
mark. 

[0035] Again, referring to Figure 2J, the step height is formed on 
the metal layer 118 between the edge of the trench 200 
and the center of the trench 200, because the trenches 
200 and 210 are partially or incompletely filled with the 
first deposition layer and the second deposition, respec- 
tively. Using the overlay mark to measure the alignment 
accuracy, the peak signal in the center point of the outer 
mark, which is indicated by the dotted line 210, can be 
read, since the outer mark has a high step height. More- 



over, the peak signal in the center point of the inner mark, 
which is indicated by the dotted line 212, can be read. 
Thereafter, the overlay error can be determined. For ex- 
ample, the overlay error can be decided by the difference 
in distance A between the peak signal in the center point 
of the outer mark and the peak signal in the center point 
of the inner mark. 
[0036] Another example of the first embodiment of the present 
invention is described as follows. Figure 3A is a cross sec- 
tional view illustrating a method of fabricating an overlay 
mark in a metal interconnect according to the first em- 
bodiment of this invention, which is a subsequent step 
following Figure 2E. Referring to Figure 3A, a photolitho- 
graphic process and an etching process forpatterning the 
dielectric layer 110 are conducted to form a patterned di- 
electric layer 110b. The portion of patterned dielectric 
layer 110b on the chip region of the substrate 100 has a 
via hole therein (not shown). The portion of the patterned 
dielectric layer 110b on the overlay mark region 104 has a 
trench 210a therein, the trench 210a serves as the other 
portion of the outer mark. The width of the trench 210a is 
smaller than that of the trench 200, and the trench 210a 
exposes a portion of the metal layer 107a in the trench 



200. 

[0037] Referring to Figure 3B, another metal layer 116 such as a 
tungsten layer is formed to cover the dielectric layer 110b 
and fill into the trench 210a. Thereafter, a chemical me- 
chanical polishing process is performed on the metal layer 
116 until the dielectric layer 110b adjacent the trench 200 
is exposed. Thereby, a via plug (not shown) on the chip 
region is formed and the metal layer 116a over the metal 
layer 107a remain on the overlay mark region 104. The 
metal layer 116a retains the step height of the metal layer 
107a when the thickness of the metal layer 116 is similar 
to that of the dielectric layer 110a. 

[0038] Subsequently, referring to Figure 3D, a metal layer 118 
used for forming wire lines connected to the via plug on 
the chip region is formed on the dielectric layer 110b. 
Thereafter, a patterned photoresist layer 120 is formed on 
the metal layer 118. The portion (not shown) of the pat- 
terned photoresist layer 120 on the chip region serves as 
a mask for defining wire lines, and the portion 120a of the 
patterned photoresist layer 120 on the overlay mark re- 
gion 104 serves as an inner mark. 

[0039] Referring to Figures 2J and 3D, the overlay mark of this 
embodiment comprises a dielectric layer 106a, a metal 



layer 107a, a dielectric layer 110a or a dielectric layer 
110b, a metal layer 116a, a metal layer 118 and a raised 
feature 120a. The dielectric layer 106a having a first 
trench 200 therein serves as a portion of the trench type 
outer mark. The first trench 200 is partially or incom- 
pletely filled with the metal layer 116a. A thickness of the 
dielectric layer 110a or 110b having a second trench 210 
or 2 10a therein is smaller than that of the dielectric layer 
106a. Therefore, the second trench 210 or 210a exposes 
at least a portion of the metal layer 107a in the first 
trench 200. The second trench 210 or 210a is partially or 
incompletely filled with the metal layer 116a, wherein the 
second trench 210 or 210a serves as the other portion of 
the trench type outer mark. The metal layer 118 covers 
the dielectric layer 110a or 110b and the metal layer 
116a. A high step height is formed on the metal layer 118 
between the edge of the first trench 200 and the center of 
the first trench 200, because the first trench 200 and the 
second trench 210 are partially or incompletely filled with 
the metal layer 107a and metal layer 116a, respectively. 
The raised feature 120a made of a patterned photoresist 
layer located on the metal layer 118 serves as an inner 
mark. Using the overlay mark to measure the alignment 



accuracy, the peak signal in the center point of the outer 
mark, which is indicated by the dotted Iine2 10, can be 
read, since the outer mark has a high step height. More- 
over, the peak signal in the center point of the inner mark, 
which is indicated by the dotted Iine212, can be read. 
Thereafter, the overlay error can be determined. 

[0040] | n the first embodiment, the trench type outer mark is 
provided for forming the outer mark of the overly mark. 
On the other hand, a raised type outer mark is provided 
for forming the outer mark of the overly mark. 

[0041] Figures 4A to 41 are cross sectional views illustrating a 
method of fabricating an overlay mark in a metal inter- 
connect according to the second embodiment of this in- 
vention. Referring to Figure 4A, in the metal interconnect 
process, a dielectric layer 106 is first formed on the sub- 
strate 100. Referring to Figure 4B, a photolithographic 
process and an etching process forpatterning the dielec- 
tric layer 106 are conducted to form a patterned dielectric 
layer 106a. The portion of patterned dielectric layer 106a 
on the chip region of the substrate 100 has a contact hole 
therein (not shown), and the portion of the patterned di- 
electric layer on the overlay mark region 104 is a first 
raised feature 300. The first raised feature 300 serves as a 



portion of an outer mark. In an embodiment, the first 
raised feature 300 consists of four protrusions, and the 
four protrusions enclose a rectangle (not shown). 

[0042] Referring to Figure 4C, a metal layer 107 such as a tung- 
sten layer is formed on the substrate 100 to fill in the 
contact hole on the chip region and to cover raised fea- 
ture 300 on the overlay mark region 104. The thickness of 
the metal layer 107 is thinner than that of the raised fea- 
ture 300. Thereafter, referring to Figure 4D, a chemical 
mechanical polishing process is performed on the metal 
layer 107 until the patterned dielectriclayerl06a is ex- 
posed. Thereby, a contact plug (not shown) is formed on 
the chip region, and the metal layer 107a is remained on 
the side wall of the first raised feature 300 and covering 
the substrate 100 on the overlay mark region 104. The 
thickness of the metal layer 107 is thinner than that of the 
first raised feature 300. Therefore, on the overlay mark 
region 104, the top surface of the remained metal layer 
107a on the substrate 100 is lower than the top surface of 
the first raised feature 300 after performing the chemical 
mechanical polishing process. 

[0043] Referring to Figure 4E, another dielectric layer 110 is 

formed on the substrate 100, in which a via will be formed 



therein in the subsequently process. In general, the di- 
electric layer 110 is thinner than the dielectric layer 106a. 
The thickness of the dielectric layer 106a, for example, is 
about 8000 angstrom, and the thickness of the dielectric 
layer 110 is about 3000 angstrom. 

[0044] Referring to Figure 4F, a photolithographic process and an 
etching process for patterning the dielectric layer 110 are 
conducted to form a patterned dielectric layer 110c. The 
portion of patterned dielectric layer 110c on the chip re- 
gion of the substrate 100 has a via hole therein (not 
shown). The portion of the patterned dielectric layer 110c 
on the overlay mark region 104 is a second raised feature 
310, which serves as the other portion of the outer mark. 
The first raised feature 300 and the second raised feature 
310 compose the outer mark 320. A width of the second 
raised feature 310 is smaller than that of the first raised 
feature 300, and so that the second raised feature 310 
exposes a portion of the first raised feature 300. The dif- 
ference in distance 302 between a side wall of the first 
raised feature 300 and that of the second raised feature 
310 is no less than 150 nm. 

[0045] Subsequently, referring to Figure 4G, another metal layer 
116 such as a tungsten layer is formed to cover the sec- 



ond raised feature 310, the first feature 300 and the metal 
layer 107a on the overly mark region 104, and to cover 
the dielectric layer 110c and fill in the via hole on the chip 
region. In general, the thickness of the metal layer 116 is 
similar to that of the second raised feature 310. There- 
fore, on the overlay mark region 104, the top surface of 
the metal layer 116 on the second raised feature 310 is 
higher than that of the metal layer 116 on the metal layer 
107a. 

[0046] Referring to Figure 4H, a chemical mechanical polishing 

process is performed on the metal layer 116 until the pat- 
terned dielectric layer 110c is exposed. Thereby, a via 
plug (not shown) is formed on the chip region and the 
metal layer 116a is retained on the side wall of the second 
raised feature 310 and covering the metal layer 107a on 
the overlay mark region 104. On the overlay mark region 
104, the top surface of the remained metal layer 116a on 
the metal layer 107a is lower than the top surface of the 
second raised feature 310 after performing the chemical 
mechanical polishing process. In other words, a high step 
height is formed between the top surface of the remained 
metal layer 116a on the metal layer 107a and the top sur- 
face of the second raised feature 310. 



[0047] Referring to Figure 41, a metal layer 118 used for forming 
wire lines connected to the via plug on the chip region is 
formed on the substrate 100. Thereafter, a patterned 
photoresist layer 120 is formed on the metal layer 118. 
The portion (not shown) of the patterned photoresist layer 
120 on the chip region serves as a mask for defining wire 
lines, and the portion of the patterned photoresist layer 
120 on the overlay mark region 104 serves as an inner 
mark 350. 

[0048] Another example of the second embodiment of invention 
is described as follows. Figure 5A is a cross sectional view 
illustrating a method of fabricating an overlay mark in a 
metal interconnect according to the second embodiment 
of this invention, which is a subsequent step following 
Figure 4E. Referring to Figure 5A, a photolithographic 
process and an etching process forpatterning the dielec- 
tric layer 110 are conducted to form a patterned dielectric 
layer llOd. The portion of patterned dielectric layer llOd 
on the chip region of the substrate 100 has a via hole 
therein (not shown). The portion of the patterned dielec- 
tric layer llOd on the overlay mark region 104 is a second 
raised feature 400, which serves as the other portion of 
the outer mark. The first raised feature 300 and the sec- 



ond raised feature 400 constitute the outer mark 420. A 
width of the second raised feature 400 is larger than that 
of the first raised feature 300, and so that the second 
raised feature 400 covers the first raised feature 300 and 
the metal layer 107a adjacent to the second raised feature 
400. 

[0049] Referring to Figure 5B, another metal layer 116 such as a 
tungsten layer is formed to cover the second raised fea- 
ture 310 and the metal layer 107a on the overly mark re- 
gion 104, and cover the dielectric layer llOd and fill in 
the via hole on the chip region. The thickness of the metal 
layer 116 is similar to that of the second raised feature 
310. Therefore, on the overlay mark region 104, the top 
surface of the metal layer 116 on the second raised fea- 
ture 400 is higher than that of the substrate 100. 

[0050] Referring to Figure 5C, a chemical mechanical polishing 

process is performed on the metal layer 116 until the pat- 
terned dielectric layer llOd is exposed. Thereby, a via 
plug (not shown) is formed on the chip region and the 
metal layer 116a is retained on the side wall of the second 
raised feature 400 and covering the metal layer 107a on 
the overlay mark region 104. On the overlay mark region 
104, the top surface of the remained metal layer 116a on 



the metal layer 107a is lower than the top surface of the 
second raised feature 400 after performing the chemical 
mechanical polishing process. In other words, a step 
height is formed between the top surface of the remained 
metal layer 116a on the metal layer 107a and the top sur- 
face of the second raised feature 400 on the overlay mark 
region 104. 

[0051] Referring to Figure 5D, a metal layer 118 used for forming 
wire lines connected to the via plug on the chip region is 
formed on the patterned dielectric layer llOd. Thereafter, 
a patterned photoresist layer 120 is formed on the metal 
layer 118. The portion (not shown) of the patterned pho- 
toresist layer 120 on the chip region serves as a mask for 
defining wire lines, and the portion of the patterned pho- 
toresist layer 120 on the overlay mark region 104 serves 
as an inner mark 350. 

[0052] Referring to Figures 41 and 5D, the overlay mark of this 
embodiment comprises a first raised feature 300, a metal 
layer 107a, a second raised feature 310 or 400, a metal 
layer 116a, a metal layer 118 and a third raised feature 
350. The first raised feature 300 serves as a raised type 
outer mark on a substratelOO. The metal layer 107a cov- 
ers a side wall of the first raised feature 300 and the sub- 



stratelOO. The second raised feature 310 or 400 covers at 
least the first raised feature 300, wherein a thickness of 
the second raised feature 310 or 400 is smaller than that 
of the first raised feature300. The metal layer 116a covers 
a side wall of the second feature 310 or 400 and the metal 
layer 107a. The metal layer 118 covers the second raised 
feature 310 or 400 and the metal layer 116a. The third 
raised feature 350 made of a patterned photoresist layer 
on the metal layer 118 serves as an inner mark. Using the 
overlay mark to measure the alignment accuracy, the peak 
signal in the center point of the outer mark, which is indi- 
cated by the dotted line 210, can be read, since the outer 
mark has a high step height. Moreover, the peak signal in 
the center point of the inner mark, which is indicated by 
the dotted line 212, can be read. Thereafter, the overlay 
error can be determined. 
[0053] The above-mentioned process of fabricating overlay mark 
in the metal interconnect is illustrated according to pre- 
ferred embodiments of the present invention, however, 
this is used as an example without restricting the scope of 
this invention. In other words, the dielectric layers 106 
and 110 comprise other materials, for example, a conduc- 
tive material or a silicon material. The metal layer 107, 



116 and 108 comprise other material, for example, a di- 
electric material or a silicon material. 

[0054] | n this invention, the outer mark consists of two trenches 
or two raised features. The first trench or the first raised 
feature is formed by patterning the first dielectric layer for 
forming the contact hole. The second trench or the sec- 
ond raised feature is formed by patterning the second di- 
electric layer for forming the via hole (via 0). Since the 
metal layer for forming the contact plug is thinner than 
the first dielectric layer, a step height is formed between 
the remained metal layer and the dielectric layer for form- 
ing the contact hole after performing the chemical me- 
chanical polishing process. Furthermore, the thickness of 
the second metal layer for forming the via 0 is similar to 
that of the second dielectric layer. Therefore, a high step 
height of the outer mark is kept after a second chemical 
mechanical polishing process and the problem of align- 
ment measurement caused by low step height of the outer 
mark can be effectively resolved. 

[0055] it w i|| be apparent to those skilled in the art that various 
modifications and variations can be made to the structure 
of the present invention without departing from the scope 
or spirit of the invention. In view of the foregoing, it is in- 



tended that the present invention covers modifications 
and variations of this invention provided they fall within 
the scope of the following claims and their equivalents. 



